In order to study extrathymic differentiation in vitro, CD7/CD3 lymphocytes were sorted from normal human bone marrow and cultured under conditions of limiting dilution together with irradiated pooled allogeneic peripheral blood mononuclear cells (PBMC) and phytohemagglutinin (PHA) in the presence of 1000 U/ml of interleukin-2 (IL-2). One clone was obtained that failed to react with monoclonal antibody (mAb) TCR (TCR1, ,/-specific) or WT31 (TCR2, o/fl-specific). From 
. Moreover, analysis of such cells after longterm alloantigen-stimulated culture indicated the presence of functional cytokine-secreting autoreactive and alloreactive T cells (AbromsonLeeman et al., 1990) , although in vivo function may nonetheless be severely compromised (Sarawar et al., 1991) . Taken together, these results suggest that extrathymic T-cell generation resulting in functionally competent cells may occur, but the possibility remained that even athymic rodents might retain thymic rudiments that could influence T-cell maturation.
Several lines of evidence suggest that extrathymic maturation may also occur in man. Early data suggested that peripheral blood mononuclear cells (PBMC) stringently depleted of T cells formed colonies that rapidly acquired surface CD3 in semisolid agar cultures (Triebel et al., 1981) and in liquid cultures under limiting dilution conditions (Moreau and Miller, 1983) .
Peripheral lymphocytes expressing an early Tcell marker, CD7, but lacking the T-cell receptor (TCR) for antigen, were found slowly to acquire CD3 and TCR when cultured with interleukin (IL-2), phytohemagglutinin (PHA) , and allogeneic cells (Preffer et al., 1989) . However, it was pointed out that it could not be excluded that these peripheral cells had been exposed to the thymus, but had "ecaped" without processing.
To exclude this, Hori and co-workers (1991) (Bertho et al., 1990) . In a different approach, CD7/CD3 human BM cells cultured in agar were shown to form colonies expressing CD3 after only a week (Lecron et al., 1989) , provided that cultures were supplemented with factors additional to IL-2 (Mossalayi et al., 1985 logous PBMC showed that this was not the case (Fig. 5) .
The nature of the growth factor required for autocrine proliferation by 314-14 cells was investigated using neutralizing antibodies to IL-2. Data displayed in Fig. 6 show that the proliferative response of the cells to PHA in the presence of LCL accessory cells is inhibited by anti-IL-2 antibodies in a dose-dependent fashion, whereas isotype-matched anti-IL-1]/ (Fig. 6 ) or anti-IL-lo (data not shown) had no effect on proliferation. (Lecron et al., 1989) . This process requires unidentified factors in addition to IL-2 (Mossalayi et al., 1985 (Preffer et al., 1989 (Triebel et al., 1981; Mossalayi et al., 1985; Hallet et al., 1989; Lecron et al., 1989; Mossalayi et al., 1990) and liquid culture (Moreau and Miller, 1983) , but inconsistent with the PBMC-liquid culture system of Preffer and co-workers (1989 Human cDNA probes were labeled with O32p dATP (ca. 110TBq/mmol, Amersham) by the random primer method as described by Feinberg and Vogelstein (1983) to a specific activity of ca. 10 cpm/tg, pGA5, a kind gift of Dr. D. Mathieu- Mahul, Paris, is specific for the TCRc chain and originally derived from the ALL line HPB-MLT (Sim et al., 1984) . This pUC13 subclone contains TCR]/-chain-specific cDNA probe pCflREX (Acuto et al., 1985) Krangel, Boston) spans the C-region and 3'-untranslated region (1.5-kb EcoRI in pUC18) (Hata et al., 1987) .
Hybridization was performed overnight at 65C in a solution containing 1% BSA, 1 mM Na2-EDTA, 0.5 M Na2 HPO4 at pH 7.2 and 7% SDS, according to a method first described by Church and Gilbert (1984) . For rehybridization, the membrane was stripped by washing in 0.1% SDS at 95C for 3 to 5 min.
For Southern blot analysis, high-molecularweight genomic DNA was prepared from cell lines and T-cell clones by standard techniques. Briefly, the cell lysates were digested with proteinase K and DNA was then purified by extraction with phenol and precipitation with ethanol. DNA (5-7.5/g) of each sample was digested with EcoRI, BamHI, or HindIII (5 U/ fig DNA) , size-fractionated on 0.6'to 0.7% agarose gels and further treated according to Southern (Southern, 1975 [Lefranc and Rabbitts, 1985] Braunschweig, specific activity 185 GB/q/mmol used at 37 kBq/well) after a 14-hr pulse label. Radioactivity was measured by liquid scintillation counting and data reduction followed using in-house programs (Schaudt and Pawelec, 1991 The sequences of the primers used to detect the mRNA transcripts coding for IL-3, IL-4, IFN-y, GM-CSF, and fl-actin were taken from Ehlers and Smith (1991) , and for IL-2 from Wieder et al. (1990) . The primer pair for IL-9 was deduced from the published human IL-9 sequence (Yang et al., 1989) for which the sense primer corresponded to nucleotide 9-29 (5'-CTGTCAAG-ATGCTTCTGGCCA-3') and the antisense primer to 363-384 (5'-GTCAGCGCGTTGCCTGCCGTGG-3'). The specificity of the amplification process was determined by Southern blot analysis of the derived fragment using a 489-bp EcoRIxHindIII cDNA probe, a kind gift of Dr. J. van Snick, Brussels (Renauld et al., 1990 
